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In the previous paper (referred to as (A)), the two-level pairing model in many-fermion system was formulated in the Schwinger boson representation. 1) Basic idea is the use of four kinds of boson operators. In (A), noting the existence of three constants of motion, the model is re-formed in the framework of one kind of boson. In the present paper, we re-form the model in terms of two kinds of bosons. This re-formation is closely related to the su(1, 1) ⊗ su(1, 1)-algebra. We will not repeat the interpretation of the notations which already appeared in (A).
First, we introduce the su(1, 1) ⊗ su(1, 1)-algebra, the generators of which are given as
The form (1a) is identical to that given in the relation (A·3·5a). The set ( T ±,0 (+), T ±,0 (−)) obeys the su(1, 1) ⊗ su(1, 1)-algebra. The reason may be not necessary to mention. The Casimir operator T (σ) 2 for the set ( T ±,0 (σ), σ = ±) obeying the su(1, 1)-algebra is given in the following form:
In the above algebra, we have four mutually commuted operators T (+), T 0 (+), T (−) and T 0 (−). Instead of T 0 (+) and T 0 (−), in this paper, we use
The mutually commuted operators used in (A) are related to the above in the form
Further, we have the following correspondence to the original fermion space:
The Hamiltonian (A·3·3) can be expressed in the form
A possible form of the orthogonal set for the above algebra is given as follows:
Here, k σ and t σ denote the eigenvalues of K(σ) and T (σ), respectively. It should be noted that, in this paper, we treat the case
The state (8a) is identical to the state (A·7·18) under the correspondence (5).
The above is an outline of the su(1, 1) ⊗ su(1, 1)-algebra in the Schwinger boson representation for the two-level pairing model. Then, it may be interesting to investigate the corresponding Holstein-Primakoff boson representation. In this case, the eigenvalue of T (+) and T (−) are fixed to be any of the values (8b). Therefore, we can construct the representation in terms of two kinds of bosons, which we denote (ĉ + ,ĉ * + ) and (ĉ − ,ĉ * − ). The orthogonal set ||k + , k − is expressed as
In order to connect the state (9) with the state (8), the MYT mapping method is useful.
2)
We define the mapping operator
• U in the form
Then, we have
• U K(σ)
Further, we have
The Hamiltonian H shown in the relation (A·3·3) is mapped to
We can see that
• H is expressed in terms of two kinds of bosons, and further, it may be interesting to see that • H obeys the su(2)-algebra in the Schwinger boson representation, the generators of which are expressed in the form
The Casimir operator
is obtained as
Clearly,
H . Next, we will investigate the squeezed coherent state, the explicit form of which was shown in the relation (A·7·20). This state can be written as
Here, W σ and V σ denote complex parameters and U σ = 1 + |V σ | 2 , and N cσ is given as
4
In this paper, instead of these parameters, we use (φ σ , T (σ)) and (c σ , c * σ ). We require that these new parameters obey the following condition:
Further, we impose the condition
Under the conditions (19) and (20), we have the following form:
The conditions (19) and (20) 
We can see that the classical Hamiltonian H 0 corresponds to • H shown in the relation (13) under the correspondenceĉ
Of course, the commutators should correspond to the Poisson bracket and the ordering of various terms in the Hamiltonian H should obey the form shown in the relation (22). If the order changes, H 0 does not become 
The eigenvalues of
